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DATA  COLLECTIOW* 


Five  different  profile  data  sheets  were  made  available  to  the  working 
group  for  collection  of  data.  The  five  different  profile  sheets  are: 

•  iM/ooT  PlEopn_itS  ; 

•  Operation  Profile  ' 

^  •  Equipment  Profile  ' 

•  Manpower  Profile''  _ 

•  Olsassembly/Assembly  Profile  ' 

^  I  Examples  of  these  profile  sheets  and  their  respective  Instructions  on 
how  to  properly  fill  out  these  profile  sheets  Is  jippendla  A,.  The 

data  collected  for  each  RCC  was  from  shop  Interviews  with  the  shop  foreman, 
workleaders.  mechanics  and  from  appropriate  ALC  personnel.  Collected  data 
were  compiled  In  proper  profile  sheet  for  that  RCC. 
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AFLC  TECHNOLOGY  INSERTION  PROGRAM 
OPERATION  PROFILE  INSTRUCTIONS 
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AFLC  TECHNOLOGY  INSERTION  PROGRAM 
OPERATION  PROFILE  INSTRUCTIONS  (CONTINUED) 
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QUANTITY  OF  MANPOWER  AT  THE  SKILL  CODE/LEVEL  REQUIRED  INTERVIEWEE 

TO  PERFORM  THE  OPERATION  (3  CHARACTERS) 


AFLC  TECHNOLOGY  INSERTION  PROGRAM 
OPERATION  PROFILE  INSTRUCTIONS  (CONTINUED) 


DATA  SOURCE  PLEASE  INDICATE  THE  SOURCE  OF  INFORMATION  (l.e.,  PERSONNEL  INTERVIEWEE 

DATABASE,  PAPER  REPORT)  ALSO  UST  ANY  PECULIARITIES 
ASSOCIATED  WITH  AN  OPERATION  NUMBER. 
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5.2  MODEL  INPUT  FILES 

The  model  input  files  lor  RCC  MABPFF  were  previously  submitted  under  memo 
number  NKE-E01 6-7605/REV.  A,  dated  July  6,  1989/July  31,  1989. 


6.0  VALIDATION  OF  INPUT  DATA 

All  profile  data  was  validated  in  accordance  with  paragraph  7.2  and  7.3  of  the 
Simulation  Model  Definition  Document  (SMDD).  The  profile  data  files  included  in  this 
document  were  validated  and  accurately  represent  this  RCC. 


7.0  COMPUTER  SIMULATION  ANALYSIS  OF  RCC 

The  computer  simulation  analysis  for  RCC  MABPFF  was  previously  submitted  under 
memo  number  NKE-E01 6-7605/REV.  A,  dated  July  6,  1989/July  31,  1989. 


8.0  VALIDATION  OF  SIMULATION  ANALYSIS 

The  validation  of  simulation  analysis  for  RCC  MABPFF  was  previously  submitted 
under  memo  number  NKE-EO 16-7605/REV.  A,  dated  July  6, 1989/July  31,  1989. 


9.0  BRAINSTORMING 

The  minutes  for  RCC  MABPFF  brainstorming  were  previously  submitted  under  memo 
number  NKE-E01 6-7605/REV.  A.  dated  July  6,  1989/July  31,  1989. 
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LETTER 
ENCLOSURE 


31  July  1989 
NKC'EOI 6-7605 
Revision  A 


Subject:  Contract  F33600-88-0-OS67,  Technology  Insertion  Engineering 

Services.  Submittal  of  Revised  Validation  Minutes 

To:  Department  of  the  Air  Force 

Attention:  Ns.  J.  Hoyt  (PNRP) 

Contracting  Officer 
Building  1,  Area  C 

Nright-Patterson  AFB.  OH  45433-5320 

Enclosure:  (1)  Task  Order  1.  Process  Characterization.  Validation  of 
RCCs  MABPFF  and  NATPCC  at  OC-ALC.  26-27  June  1989 


1.  For  documentation  purposes.  McDonnell  Missile  Systems  Company  (MDNSC) 
herein  submits  revised  Enclosure  (1)  validation  minutes.  The  revision 
adds:  (1)  an  explanation  of  why  MOMSC  did  not  use  historical  data  for 
validation,  (2)  a  listing  of  historical  versus  standard  (G019)  hours,  and 
(3)  historical  data  to  the  output  report  for  each  RCC. 

2.  Please  address  any  questions  or  requests  for  additional  information 
to  the  undersigned  at  (314)233-8724. 

D.  W.  Engelbart 

Senior  Contracts  Administrator 
Advanced  Programs 

EC:  Department  of  the  Air  Force 
OC-ALC/NAWF 

Attention:  Nr.  6.  Lelterman 
Tinker  AFB,  OK  73145 

Department  of  the  Air  Force 
HQ  AFLC/MAQF 

Attention:  Nr.  Doxle  Cripe 
Building  262,  Area  A 
Wright-Patterson  AFB.  OH  45433-5320 
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Master  Files 
Contract  Files 
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no.  Box  SI6,  Saint  Louis.  MO  63166-0516  (314)  232-0232  TCLIX  44-857 


L 


NEMO 

31  Jul  89 
TI-89-FJL-0219 


Sub:  TECHNOLOGY  INSERTION-ENGINEERING  SERVICES  (TI-ES)  TASK  ORDER  NO.  1. 

REVISION  "A"  TO  VALIDATION  MINUTES  FOR  OC-ALC 

To:  R.  G.  8o1anos,  R.  Donnelly,  Jr.,  G.  L.  Dowdy,  G.  Fa11o,^.  J.  Gonzales, 

M.  S.  McCoy,  File 

End:  (1)  Transmittal  Letter  NKE-E016-7605  Rev  A,  dtd  31  July  1989 

(2)  Task  Order  No.  1  Revised  Validation  Minutes  for  OC-ALC  RCCs  MABPFF 
and  MATPCC  all  without  Computer  Flat  Files 


1.  Enel  (1)  and  (2)  are  provided  as  internal  distribution. 

2.  If  you  have  any  questions  or  comments,  please  contact  me. 


T.I.  Program  Administration 
E51 0/0922272,  Sta.  925-5406 

FJL:paw 
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OC/ALC 


MABPFF 


Intensive  analysis  of  history  data  compiled  from  stamped  WCDs  Indicates  that 
this  data  Is  erroneous,  and  should  not  be  used  In  validating  the  UOOS  2.0 
model  for  this  RCC. 

Occasional  alignment  between  historical  and  simulated  flow  times  are  purely 
coincidental . 

It  was  observed  during  validation  that  the  utilization  of  G019C  flow  days  was 
more  realistic  and  more  In  line  with  the  experiences  of  the  ALC  personnel  who 
were  part  of  the  validation  team. 

The  Inaccuracy  of  the  WCO  history  Is  directly  related  to: 

1)  System  of  WCO  release: 

a)  Copies  are  batch-pulled  on  a  bi-weekly  basis  and  at  times  on  a 
quarterly  basis. 

b)  Block  5  date  Is  actually  the  date  printed  and  not  the  actual  Induc¬ 
tion  date. 


2)  WCO  inconsistencies: 

a)  In  many  cases  the  WCOs  do  not  depict  the  real  world  processing  flow 
and  actually  produce  backtracking  of  date  due  to  Incorrect  opera¬ 
tion  sequences. 

3)  Recording  Inconsistencies: 

a)  Operations  are  all  being  stamped  on  the  same  date.  Where  there  are 
flows  through  more  than  one  operator,  such  as  assy/check/assy,  the 
date  stamping  Is  arbitrary  at  best. 


Conclusion:  It  Is  the  general  opinion  of  ALC  and  MDNSC  personnel  on  the 
validation  team  that  the  WCO  history  Is  of  little  value  and  should  be  dis¬ 
regarded. 
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29  June  89 

I.  Earl  Stamps  and  Gene  Leiterman  reviewed  these  minutes  and  agreed 
with  their  content.  Minor  changes  In  the  wording  were  requested, 
and  are  Incorporated  herein. 

II.  Earl  Stamps  and  Gene  Leiterman  accepted  a  copy  of  the  final  out¬ 
put  of  the  MABPFF  model  and  agreed  that  no  further  changes  In 
the  baseline  data  were  required.  It  was  agreed  by  all  parties 
that  the  model  was  ready  and  the  experimentation  phase  %iould  begin 
In  St.  Louis  next  week. 


maIpff  validation 


27  June  89 


All  required  changes  in  Model  Data  were  made  on  the  evening  of 
26  June  89.  The  effects  on  each  variance  are  summarized  as 
follows: 

1.  Variance  #1  -  The  addition  of  over  time  hours 
and  a  2nd  shift  substantially  reduced  the 
variance  in  flap's  flow  time.  MDMSC  will  revise 
the  Operation  Profile  of  PCN  17303  to  be  identl- 


cal  to  17300.  Another  model  run  will  be  con¬ 
ducted. 

Variance  #2  -  The  reduction  of  spoiler  backshop 
times  to  48  hours  lowered  all  spoiler  flow  times 
and  reduced  overall  variance.  MDMSC  will  Increase 
the  backshop  hours  to  144  for  all  spoilers.  Another 
model  run  will  be  conducted. 


Variance  #3  -  The  changes  made  on  26  June  reduced 
variance,  but  not  sufficiently  for  acceptance.  MDMSC 
will  revise  the  Operatic  Profile  fo  PCN  17299  to  be 
identical  to  that  of  PCN  17298.  Another  model  run 
will  be  conducted. 


PCN  74445  (Nose  Cowls)  have  a  high  variance.  MDMSC 
will  revise  the  flow  time  to  reflect  144  hours  of 
back  shop.  This  variance  Is  otherwise  considered 
acceptable . 


3.  (cont.) 

llie  variance  for  PCNS  15704  and  15795  (Bomb  Bay  Doors) 
is  high,  but  considered  acceptable  as  is.  The  unusual 
induction  pattern  (all  Inductions  in  the  3rd  and  4th  qtr) 
are  considered  the  primary  cause  of  the  variance.  The 
process,  as  characterized,  is  considered  accurate  and 
should  not  be  changed.  An  experiment,  in  Which  the  in¬ 
ductions  will  be  spread  evenly  across  the  entire  year, 
will  be  performed  to  confirm  this  assumption. 

II.  1.  No  new  variances  developed,  nor  were  any  additional 
requirements  levied  on  MDMSC.  Some  discussion  of 
Brainstorming  and  Taguchl  Array  Development  took 
place,  without  conclusion.  The  meeting  adjourned  at 
12:00  for  lunch. 


2.  MDMSC  will  conduct  the  new  model  runs  after  lunch  and 
provide  the  results  for  review  as  soon  as  possible. 

3.  Validation  of  MATPCC  was  scheduled  to  begin  at  09:00 
on  28  June  1989. 


28  June  89 

I.  All  required  changes  In  model  data  were  made.  All  variances  were 
within  acceptable  levels.  The  model/data  was  considered  validated 
for  MABPFF  and  ready  for  experimentation. 

II.  A  Brainstorming  session  was  conducted.  Factors  were  selected  as: 
Manpower,  Equipment,  and  Workload.  Levels  tenatlvely  selected 
for  each  factor,  OC-ALC  will  confirm  the  factors  and  levels.  MDMSC 
will  conduct  the  appropriate  model  runs  using  the  confirmed  data  in 
the  appropriate  Taguchl  Orthongonal  Array  and  deliver  the  experimental 
results  to  OC-ALC . 


MABPFF/MATPCC  VALIDATION 
26  June  1989  -  MINUTES 

INTRODUCTION 

1.  Earl  Stamps  briefed  the  Data  Collection  Process. 

2.  Gene  Lelterman  briefed  the  Validation  Process. 

3.  Ricardo  Bolanos  briefed: 

A)  Agenda 

B)  UDOS  Sumtnary  Report 

C)  Model  objectives.  Including;  decreased 
flovtlme.  Improved  utilization  of  resources, 
cost  reduction,  and  experimentation  without 
capital  Investment. 

D)  Profile  sheets  and  Flat  File  Data. 

E)  Possible  pitfalls  In  the  Validation  Process. 

MABPFF  VALIDATION 


MABPFF  Data  was  examined, three  areas  of  variance  (Between 
simulated  flow  time  and  estimated  flow  times)  were  considered 
unacceptable : 

1.  Flaps  -  Simulated  flow  hours  were  excessive,  discussion 
revealed  the  existence  of  a  2nd  shift  tnat  was  not 
reflected  in  the  model.  MDMSC  will  adjust  the  model 
data  to  move  30X  of  the  flap’s  manpower  to  2nd  shift. 
MDMSC  will  add  5000  hours  of  overtime  to  the  weekends 


of  the  let  2  quarters.  A  new  model  run  will  be  performed. 


MABPFF  cont. 


2.  Spoiler  -  Simulated  flow  hours  were  excessive  for 

several  spoiler  PCN'S.  An  examination  of  the  backshop 
hours  revealed  discrepancies  In  the  backshop  dwell  times. 
MDMSC  will  change  all  backshop  tines  to  reflect  24  hours 
at  the  beginning  and  end  of  each  flow  (48  hours  total). 
MDMSC  will  add  a  24  hour  mandatory  flow  time  to  operation 
330  (painting) .  A  new  model  run  will  be  performed. 

3.  Elevators/  Doors/  Nose  Cowls  -  Simulated  flow  hours  were 

excessive.  No  obvious  causes  were  identified.  The  results 
of  the  changes  in  variances  #  1&2  will  be  evaluated  before 
any  further  action  on  this  variance  will  be  taken. 

One  area  was  accepted  as  is: 

1.  Hatches  -  The  simulated  flow  times  were  examined  and  found 
to  be  accurate  by  ALC  personnel.  Variance  was  determined 
to  be  caused  by  incomplete  estimated  flow  times »  which  did 

not  include  waiting  times  for  installation  of  pyrotechnic 
charges.  The  charges  must  be  installed  immediately  prior 
to  installation  of  the  hatches  on  the  aircraft.  This  wait¬ 
ing  time  was  reflected  in  the  model's  flow  times  but  not  in 
the  estimated  standard  flow  times. 


1) .  New  standard  flow  day  calculation 

2) .  Space  limitations  (Equipment  Reduction) 

3) .  71374  /  71375  test  stand  -  elimintate  one 

4) .  2  new  test  stands  vs.  S  old 

5) .  Surge  by  item  (FY90) 

6) .  Fy  90  work  load 

7) .  Man  power  adjustments 

8 )  .  Shift  work 

9) .  Process  improvements 

10) .  Spare  part  availability 

11) .  Mandatory  flow  times  on  AWP  parts 

12) .  Manpower-  Skill  specialization 

13) .  OJT  vs.  Manpower  factor 

14) .  Backshop  dwell  -  time  reduction 

15) .  3rd  Test  stand 


PRELIMINARY  TAGUCHI  ARRAY 


CONTROL 

FACTORS: 


NOISE 

FACTORS: 


MANPOWER  WORKLOAD 

EQUIPMENT 

PROCESS  FLOW  TIMES 


TASK  ORDER  1  PROCESS  CHARACTERIZATION 
VALIDATION  MEETING  MINUTES 


26  June  89 

MABPFF 


NAME 

COMPANY 

PHONE  NUMBER 

RICARDO  SOLANOS 

MDMSC 

(314)  925-5840 

GREG  JOHN 

MDMSC 

(314)  925-5852 

GREG  GARDNER 

MDMSC 

62873 

GUY  FALLO 

MDMSC 

62873 

ROGER  WADDELL 

MABEBS 

65265 

LARRY  MULLINAX 

MABEBS 

65261 

SHELBY  LONG 

MABPFF 

63860 

IDA  GRAVES 

MABPFF 

63860 

EARL  STAMPS 

MABEBS 

65267 

MARK  THORNTON 

MATEE 

65568 

MARK  HARRIS 

MABEP 

65986 

GENE  LEITERMAN 

MAWF 

67981 

27  June  89 

GREG  GARDNER 

MDMSC 

62873 

GUY  FALLO 

MDMSC 

62873 

ROGER  WADDELL 

MABEBS 

65265 

LARRY  MULLINAX 

MABEBS 

65261 

EARL  STAMPS 

MABEBS 

65267 

DCnniA  J.  MASON 

MABPFF 

63860 

MARK  THORNTON 

MATEE 

65985 

MARK  HARRIS 

MABEP 

65986 

GENE  LEITERMAN 

MAWF 

67987 
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